Design of a Multilayer FSS Transmission High Gain 
Antenna Array and Analysis of the Beam 
Control 


Tianliang Zhang, Long Li, Rui Xi 





Copyright 


OThe use of this work is restricted solely for academic purposes. The 
author of this work owns the copyright and no reproduction in any form 
is permitted without written permission by the author. 





Abstract 


In this paper, a new high-gain transmitter antenna based on multilayer metasurtaces (MMS) is 
proposed. The MMS consists of multilayer metal patches and rings array. By analyzing the MMS. 
unit, we can get preferable unit transmission factors and phase-shilt ranging of 310°, which can 
compose four kinds of transmitter antennas that respectively realize the main beam regulation of 
antennas in the scanning angles of 0°, 30°, 45%, 60° with high gains. The -3 dB gain bandwidth of 
transmission wave reaches 12%. The simulation and the measured results of the proposed 
transmitter antenna show that the wide-angle control of the scanning angles of the antenna and 
the azimuth direction control can be realized effectively. 
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MMESS (Multlayer Miniature Frequency Selective Surface) 
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Transmission array antenna design 


«taking X-band standard horn 
antenna as its feed for a 


transmission array with 20x20 
MMFSS units, 
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‘The gain of the four transmission array antennas and the 
feed source horn antenna at the point of 10GHz 
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Comparison of the simulation and test results Gain versus frequency characteristics 
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Conclusion 


The MMFSS (Multilayer Miniature Frequency Selective Surface) 
unit is presented and analyzed in detail, which could get preferable unit 
transmission factors and relative moving range of transmission, By 
utilizing the MMFSS unit, phase compensation can compose four kinds 
of transmission array antenna that respectively realize the regulation of 
main beam in the pitching angle 0°, 30°, 45°, 60° and properties of high 
gain as well 

The experimental result and the simulation result are basically same, 
Which represents the properties of high gain and wave deflection, This 
work shows that by using the unit, the higb-gain transmission array 
antenna can get better realization, which bases on the phase 
‘compensation approach. 
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